Background: Extent of computer usage in public and private sectors had been greatly increased in recent decades carrying the risk of several health hazards. Objectives: To determine the prevalence of self assessment of physical discomforts among computer operators at Zagazig University, and to conduct an interventional ergonomic health education program and measuring the extent of success of this program. Subjects and Methods: A study was conducted on 118 computer operators in different 12 computer workstations at Zagazig University. A cross sectional study using standardized questionnaire, and interventional study included application of ergonomic health education intervention program were implemented. Evaluation was done six months after conduction of the intervention to measure the degree of success of the program. Results: Analysis of (lie collected data reveals that eye tiredness is the most common symptom which represents 70.3%. Headache also has a high percentage which represents 61%, the least prevalent symptom is lacrimation which represents 24.6%. The significant risk factors for eye problems are screen glare, working duration more than 6 years in computer field and daily working hours in front of computer more than 5 hours. Musculoskeletat problems eye problems, working duration more than 6 years in ; computer field and daily working hours in front of computer more than 5 hours are the significant predictors for work fatigue. The most prevalent musculoskeletal symptom among studied computer operators is neck pain (49.2%) followed by lower back pain (48.3%). Awkward posture, prolonged sitting, working duration more than 6 years in computer field and daily working hours in front of computer more than 5 hours are the significant risk factors for having musculoskeletal symptoms. The ergonomic health education intervention program has a significant effect on raising computer operators' knowledge about computer health hazards and also has a significant effect on operators' practices towards modification and adaptation of their workstations regarding monitor and keyboard position. Conclusion and recommendations: Although video display terminal work carries the risk of several health hazards, just application of simple ergonomic health education intervention program through meetings to address questions and concerns and then give the health education message about health hazards, risk factors and the right manner of safe practice can lead to significant positive impact on knowledge, practices and health status of workers. So, we recommend periodic training, proper ergonomic basis, adequate room area and Establishment of ergonomic website directed to computer operators at Zagazig University Workstations.
INTRODUCTION
The applications of computer technology and the accompanying use of video display terminals (VDTS) are revolutionizing the workplaces nowadays and their use will continue to in grow in the future. Problems experienced by persons operating video display terminals (VDTs) are often complex. Physical discomforts are encountered by video display operators as they report eye fatigue and irritation, blurred vision, headaches, dizziness, pain or stiffness in the neck, shoulders and back (1) . Many researches suggest that more computer usage may lead to increased incidence of upper extremity cumulative trauma disorder and other work related musculoskeletal injuries. (2) There are many risk factors contributed to work related neck and arm disorders as posture, repetitive motions, psychosocial factors, task invariability and individual susceptibility. (3, 4) Work related low back pain is precipitated by physical, occupational or ergonomic factors.
(5) Stress-related psychological or somatic disorders has documented among VDT users with high prevalence of irritability, anxiety and depressive states (6) , but the intensive ergonomic approach and education in ergonomics help in reducing discomfort and health hazards in video display unit work and the best result will be achieved with cooperative planning in which both workers and practitioners are actively involved. (7) Appropriate use of computer workstations can help in reduction of physical discomfort arising from using computers for long hours which is achieved by adjusting the seating and the operator's posture, then adjusting the relation of the operator to the keyboard and the screen, and the lighting and the background noise should be carefully examined to prevent discomfort. (8) Adverse reproductive outcomes were observed among women using VDTs. El-Safty and Aref (9) found that prevalence of spontaneous abortion among females VDT users was 18.7% and fetal congenital malformation was 2.71%. Many people fear that they are exposed to harmful doses of radiation wlien they use a computer involving non ionizing radiation emitted by VDTs wliich give off very low frequency (VLF) and extremely low frequency (ELF) radiation. (10) 
Aim Of The Study
• To determine the prevalence of physical discomforts among computer operators at Zagazig University.
• To assess the current ergonomic situation of computer workstations at Zagazig University.
• To conduct an intervention educational health program for Zagazig University computer operators and to measure the success and outcome of this program. (11) , for computer operators that defines computer operators as the person whose job duties require continuous use of computer for more than 3 hours per day or total of more than 20 hours per week. Sample size was calculated at significant level 95% and power 80% with prevalence 29% (24) using Epiinfo version 6 to be 118 computer operators who randomely selected in the 12 workstations and fulfilling the previously mentioned criteria.
SUBJECTS AND METHODS

Methods of the study:
This study was divided into two phases: 1-Cross sectional study. 2-Interventional study. Cross sectional study was implemented through filling questionnaire sheets adapted from OSHA (12) guidelines of safe office practice and from standardized Nordic Questionnaire for the analysis of musculo skeletal symptoms. (13) The questionnaire included the following main items:
• Personal data and Occupational history.
• Psycho-social factors affecting work.
• 
RESULTS
Personal
characteristics and occupational history of the studied computer operators. On studying psychosocial factors affecting the studied computer operators, this study reveals that the prominent factor that affect the studied operators are social problems that represent 37.3%. The studied operators reported other factors related to work as 30.5% of them reported that they have no right in sharing in making decision about work and 19.5% of the studied operators reported that they feel uncomforted with the soft ware they use and also 18.6% of the studied operators reported that they are dissatisfied with their jobs. respectively. Prevalence of both shoulder and wrist pain represent 29.7%, while elbow pain represents only 6.8% among studied computer operators. Table(6) show a logistic regression model for predictors of visual problems, work fatigue, and musculoskeletal problems among studied computer operators, where working years and working hours and screen glare are highly significant independent factors for having visual problems. Regarding work fatigue, having musculoskeletal problems is the only significant independent factor. Awkward posture, prolonged sitting and working hours the significant independent factors ' for having musculoskeletal problems. Effect of the ergonomic health education program on the studied computer operators. On studying the effect of me ergonomic health education program on the studied computer operators' knowledge, this study clarifies that 68.6% of the studied computer operators reported that the health education program provided them with information about the correct position in front of the computer. Also about 30% of the studied operators reported that the program corrected their information about long sitting period in front of computers and the benefits of the frequent rest periods. 
DISCUSSION
In recent decades, the risks and dangers to one's health from the use of computers or video display terminals has been the reason for multiple research studies and scientific reports in different countries as there is a growing consensus that poor workstation design with high workload, postural demands, and job demands can contribute to shoulder, neck, back and wrist discomfort and pain.
(l '' ) Improper illumination and glare, computer screen design and task characteristics can contribute to visual discomfort. (16) This study included 118 computer operators, about 58% of them are males and 42% are females. The mean age of them is 39.4 ± 10.1. Only 47% of the studied operators reported that they practice physical exercises on regular basis for once or more times per week. However, Palmer et al., (17) reported that among sedentary workers, physical exercises has been shown as beneficial, Korhonen et al., (17) reported that 73% of their studied population spent more than one hour daily in domestic activities, however this percent is higher than that found in this study which was 53.4%. On studying the previous occupational history of the studied operators, it was found that 14.4% of them had previous jobs related to computer work, and time spent in these jobs was considered in this study as it represent a time of exposure to computer health hazards. Regarding present occupational history, the studied computer operators' job were fairly distributed among computer programming, training and entering data (Table 1) .
On studying the distribution of some psychosocial factors among the studied computer operators, (Table 2) revealed that only a few percent (10.2%) reported having poor psychosocial factors (Fig. 1) . This percent is against with that reported by other studies (18, 19, 20) , which were 47%, 47.8% and 63% respectively. Common work related health problems among studied computer operators: Table ( 3) reveals that 70.3% of the studied computer operators complained from eye tiredness, 53.4% complained from itching, 24.6% complained from lacrimation, 61% complained from headache, 32% complained from blurred vision and about 40% complained from difficult focusing. This result is consistent with that documented by other studies/
21122)
From table (4) we can observed that visual and musculoskeletal problems beside prolonged daily working hours were highly significant risk factors for getting work fatigue among studied computer operators. This result is consistent with that of Leung et al., (23) as they found workers who used a VDT for four hours or more had significant higher work fatigue scores than those who used one or less than four hours. Regarding prevalence of musculoskeletal symptoms among studied computer operators, neck pain was the most prevalent symptom representing 49.2%. The second prevalent musculoskeletal symptom was lower back pain (48.3%) which is consistent with Shaheen (22) which was 50% for lower back pain (Table 5) . That study revealed that upper back pain among studied computer operators represented 18.6%, which is consistent with that of a cross sectional study done by Hagg, (24) who found that the prevalence of shoulder pain was 29%. The least prevalent symptom was elbow pain representing 6.8% which is consistent with other studies. (25. 20) Logistic regression model was designed in the present study (Table 6) to identify the most significant independent predictors affecting health hazards of the studied computer operators. It was concluded that working years for more than 6 years, working hours for more than 5 hours/ day and screen glare were considered independent predictors for having visual problems among studied computer operators. Regarding work fatigue, complaining from musculoskeletal symptoms was the only independent predictor. This result is consistent with Manktelow et al., (26) , who reported that stress and work fatigue are aggravated by musculoskelctal symptoms. Also, from (Table 6) , we found that awkward posture, prolonged sitting and working hours for more than 5 hours daily are all independent predictors for having musculoskeletal problems. This result is consistent with other studies. (25, 26) On studying the pattern of the effect of the ergonomic health education program on studied computer operators' knowledge, this study revealed that 68.6% of the operators reported gaining new knowledge from the program about the right computing position. Also, 29.5% of the studied computer operators reported that their knowledge was corrected about the effect of prolonged sitting (Table 7) this result is consistent with that documented by Rizzo et al. (27) who examine the effect of educational ergonomic program on immediate and long term knowledge. Improvement in feeling work fatigue among studied computer operators from before to after the application of the ergonomic health education intervention program was highly significant, which may be explained by increased rate of taking rest periods, raising operators' knowledge about right computing position. Table  8 revealed significant improvement of some visual symptoms an eye tiredness and difficult focusing from before to after the application of intervention program. This result agreed with that documented by other studies. (28, 29) Concerning changes in the prevalence of musculoskeletal symptoms, (Table 9) shows that significant changes was only for neck pain and lower back pain. This significant improvement is consistent with oilier researches. (30, 7) Assessment of the studied computer work station, ( 
